Introduction
Although a single injection of a large dose (50-300 µg) of Gn-RH will consistently induce ovulation in seasonally anoestrous ewes, the resultant corpus luteum fails to secrete high levels of progesterone (Crighton, Foster, Haresign, Haynes & Lamming, 1973; Haresign, Foster, Haynes, Crighton & Lamming, 1975) . As this treatment results in an immediate preovulatory LH peak, it was suggested that the lack of normal luteal function was attributable to inadequate follicular development before the induction of ovulation (Haresign & Lamming, 1978) .
Ovulation can be induced in anoestrous ewes by a regimen of repeated injections of low doses (75-500 ng) of Gn-RH, which increases LH episode frequency. After such treatments, the pre¬ ovulatory LH peak does not occur until 16-48 h after the start of Gn-RH administration, and appears to result from the positive feedback effects of oestradiol from the developing follicle. However, in spite of this period of exposure of the follicle to episodic LH secretion, normal luteal function occurs in only 25-33% of treated animals (McLeod, Haresign & Lamming, 1982a, b) . A similar lack of normal luteal function in a high proportion of animals has been reported to follow the induction of ovulation using the 'ram effect' in seasonally anoestrous Merino ewes (Oldham & Martin, 1978) .
progesterone priming before Gn-RH treatment delays the timing of the preovulatory LH surge, and normal luteal function is then evident in all ewes (McLeod et al., 1982b) .
As growth and atresia of antral follicles are evident throughout seasonal anoestrus (Robinson, 1950; Matton, Bherer & Dufour, 1977) Haresign et al. (1975) . Within this study the inter-and intra-assay coefficients of variation were 11-5% (n = 6) and 8-9% (n = 50) respectively. The limit of sensitivity was 0-1 ng/ml plasma and the mean extraction efficiency 840 + 1-1%.
Plasma LH concentrations were determined by the specific double-antibody radioimmuno¬ assay of Foster & Crighton (1974) as modified by McLeod et al. (1982a) . The limit of sensitivity of the assay was 0-3 ng NIH-LH-S18 equiv./ml plasma and the inter-assay coefficient of variation of a reference standard plasma was 9-8% (n = 12). The intra-assay coefficient of variation of randomly selected duplicate pairs was 10-2% (n = 50) over the range 0-3-15-0 ng/ml, and 7-8% (n = 50) for values > 150 ng/ml.
Analysis of results
The definition used to characterize a preovulatory peak was that (i) there was a sustained ( > 6 h) elevation in LH concentrations above 10 ng/ml and (ii) that the peak concentrations attained during this time exceeded 30 ng/ml. Table 2 , and occurred significantly (P < 0-001) earlier in Groups 2 and 4 than in Groups 1 and 3. The maximum concentration attained did not differ significantly between treatment groups, but both the mean duration of, and the mean area under the induced preovulatory LH peak for Group 2 were significantly (P < 0001) less than those in the other 3 groups. With this exception, no other between-group differences in plasma LH concentrations were found.
Progesterone concentrations
Plasma progesterone concentrations in Groups 1,2 and 3 were elevated (mean + s.e.m. 2-81 ± 
Discussion
The characteristics of preovulatory LH secretion in response to repeated injections of low doses of Gn-RH with (Groups 1 and 3 ), or without (Group 4) progesterone pretreatment are comparable to those previously reported (McLeod et al., 1982b) in that the LH surge occurred significantly (P < 0001) later in progesterone-primed ewes. In agreement with this earlier report, the one ewe not pretreated with progesterone but displaying normal luteal function produced a preovulatory LH surge later (32 h) in relation to the start of Gn-RH injections than did its contemporaries (mean + s.e.m. 26-0 ± 1-8 h).
The preovulatory LH surge in ewes in Group 2, which was induced with a single, large bolus injection of Gn-RH after 24 h of treatment, was significantly smaller than that occurring endogenously in the other 3 groups (see Table 2 ). It is probable that the subnormal size of the induced LH peak in this group was attributable to insufficient priming of the pituitary by oestradiol (Reeves, Arimura & Schally, 1971 ; Haresign & Lamming, 1978) . Ewes in Group 4, which were not pretreated with progesterone, produced an endogenous LH surge at a similar time to the induced surge in Group 2, but this was not subnormal in size (Table 2) . These results suggest, therefore, that progesterone pretreatment may be retarding the rate of follicle development and thereby of oestradiol secretion.
The differences in the timing of the preovulatory LH peak between ewes with or without progesterone pretreatment could be explained by a direct effect of progesterone at the hypothalamo-pituitary axis delaying the positive feedback action of oestradiol. It is well established that progesterone will inhibit positive feedback responses (Scaramuzzi, Tillson, Thorneycroft & Caldwell, 1971 ; Howland, Palmer & Sanford, 1978) and there is likely to be some delay in removal of progesterone from the circulatory system and from hypothalamo-pituitary receptors after implant removal. However, the smaller LH peak in ewes in Group 2 suggests that other factors, such as a delay in the production of the oestradiol positive-feedback trigger, may also be involved.
The significantly lower ovulation rate recorded when the preovulatory LH peak was induced prematurely is of particular interest. Indeed, the presence of large follicles in ewes in this group 3-4 days after treatment is indicative of ovulation failure. It is not clear whether this was because these follicles had not developed sufficiently at the time of the preovulatory LH peak. However, it would appear that the reduced ovulation rate cannot simply be ascribed to the early LH surge in this group, since ewes not pretreated with progesterone (Group 4) had an LH peak at a similar time but showed no depression of ovulation rate.
Although previous reports have shown that progesterone priming for 10-12 days will ensure normal luteal function in all ewes (McLeod et al., 1982b) (Cognie et al., 1982) . In addition, an earlier report has indicated that progesterone pretreatment does not influence the pattern of episodic LH secretion in response to repeated injections of Gn-RH (McLeod et al., 1982b) , precluding that as an important component of the beneficial effects of progesterone priming.
An alternative explanation is that progesterone may have a direct effect on the ovulating follicle, perhaps altering its ability to respond to the induced changes in tonic gonadotrophin secretion. This would appear to be the more likely explanation, since only very short periods of progesterone priming are required to facilitate full luteal function, while the final stages of follicle growth normally require some 4-5 days (Wodzicka-Tomaszewska, Hecker & Bray, 1974; Legan & Karsch, 1979) . If progesterone does modify the response of the follicle to gonadotrophin secretion, then it has a dual role in regulating the events of the oestrous cycle. In addition to allowing an increase in tonic LH secretion at luteolysis, the prior exposure of follicles to progesterone would ensure that they develop into functionally competent corpora lutea after ovulation. Clearly, more direct evidence is needed to substantiate or refute this hypothesis.
